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DECLARATION UNDER CFR 1,132 



sing sworn depose and say that: 

1 . I am an Italian bitizen residing in Via degli Aipini 6, Mestrino (Padua), Italy 

2. I am familiar with the English language. 
I further declare that: 



A) Education : 
1 have completed 



ihe bachelor degree in Industrial Chemistry in 1985. 



B) Patents and pi blicat i pns : 



I am designated 
publications. In p 
hyaluronic acid to 



inventor of four patent applications, and co-author of scientific 
articular, I am co-author of the communication il Sulphation of 
obtain a heparin-like molecule. Characterization and behavior in 
aqueous solutiort' by Barbucci R. ( Magnani A., Lamponi, O'Regan, Renier, 
Pastorello in Polymers for advanced tech., Pisa, June 1995. 
C) Research and professional main experiences : 



I am employed as Head of Chemistry Research by Fidia Advanced Biopolymers 
S.r.l. As Head of Chemistry Research, I am responsible of all chemical activities and 
new industrial processes developed by Fidia, I have held this position since 1998. 
Previously, I was employed always by Fidia Advanced Biopolymers S.r.L, first as 
Junior Researcher (1986-1994) then as Senior Researcher in the Chemistry 
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Department (19*1-1998). As a researcher my main activities were related to the 
modification of chemical structure of polysaccharides, in particular of hyaluronic acid. 

3. I am familiar with the subject-matter of US Patent application No. 09/622,146 in 
the name of Fidia Advanced Biopolymers S.r.l., hereinafter referred to as "Fidia 
patent application '. 

4. On the basis cf my personal experience and my job I declare what follows. 

in the following I would like to make clear the chemistry at work in the processes 
disclosed by Fid a patent application and by the cited prior art patent USP No. 
4,487,865, hereinafter referred to as Batazs at al. 

According to Balazs et al. (see col. 2, lines 15-19), -'Sodium hyaluronate (Na-HA) is 
activated using he cyanogen bromide method, which has been used to attach 
proteins and polypeptides to cellulose or Sephadex" '. 

The activation method by using cyanogen bromide, referred to by Balazs et al., is in 
fact well known s ince long time. Herewith enclosed Is copy of the relevant pages of 
the handbook "Carbohydrate Chemistry" by Kennedy J.F. (1988), wherein the 
mechanism of activation of polysaccharide using cyanogen bromide is illustrated. In 
particular, on pj.ge 570, paragraph "Activation using cyanogen bromide" of this 
handbook, it is clearly stated that 'C yanogen bromide reacts with the hydros 
^ipc of polys accharides to produce derivatized matrices that react readily with 
primary amine groups on spacer molecules or ligands (Axen et al.. 1967T- Always 
on page 570, tr* mechanism of activation of agarose, which is a polysaccharide 
polymer materia similar to hyaluronic acid, is schematically depicted in Figure 13.1: 
CN-Br reacts wi h an hydroxyl group -OH of agarose, forming a cyanate ester -O- 
C=N, very reactive and suitable for achieving the subsequent coupling of the ligand. 
Coming now to tExample 3 of Balazs et al., sodium hyaluronate Na-HA is activated 



with cyanogen 



bromide CN-Br. In view of what said above. CN-Br reacts with the 
hydroxyl groups of Na-HA forming cyanate ©sters groups, which react then with the 
amine groups in polyurethane forming the covalent bonding reported by Balazs et al. 
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$ of the two processes disclosed by Fidia patent application are 
completely different. The covalent bonding occurs in both cases between 
polyunethane and the sulphated hyaluronic acid derivative through a spacer deriving 
from the two different activation agents of possible use, hexarnethylenediisocyanate 
noacetic acid, and in the hyaluronic acid derivative molecule the 
group involved irt the covalent bonding is always a carboxy group -COOH, as clearly 
shown by the two reaction schemes reported on pages 7-10 of the Fidia patent 
application as or glnally filed. 

t:t> the hydroxyl groups of the present hyaluronic acid derivatives are 
ie bonding with polyurethane, and they could not be because the 
>ic acid derivatives are suiphated derivatives and the hydroxy] 



As a matter of fa 
not involved in 
present hyaluro 



groups of the hyaluronic acid molecule are not free but already involved in the linking 
with the suJphato groups. 
Therefore, the mechanisms of the Fidia processes are completely different from that 
of the Balazs process and, furthermore, the Balazs process could not be carried out 
with the present sulphated hyaluronic acid derivatives because the activation of 
hyaluronic acid derivative with cyanogen bromide requires the presence of free 
hydroxy! groups 

5. I finally dec are that all statements made herein of my own knowledge are true 
and that ail statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that such willful false 
the like so made are punishable by fine or imprisonment or both, 
under Section 1001 of Title 18 of the United States Code, and that such willful false 
statements may jeopardize the validity of the applications or any patents or re- 
examination certificate issued thereon. 



Date: June 10 r 2005 



Davide Renier 



3 



1 J J^OJQDI 



SE ST AVAILABLE 



Copy 



Carbohydrate 
Chemistry 



P.DITf 0 BY 

John F. Kennedy 

Retitwh Laboratory /or the Chemistry of 
BioQciUw Carbohydrates and Prottins, 
Depart man of Chemistry. University of Birmingham, Qirminyham^ U K 
and North-East Wales Institute. Ctwyd. UK 



VOLUME .V. 53^5" 

cox ^QoiZZ 

data enir-ta 



CLARENDON PRESS • OXFORD 
I 1988 



V_* C K V MO 1 



3 




1 L> = Wtata^tty bb^ 



P - 6)7/19 



BEST AVAILABLE COPY 



3 £ 2 



Sft to 

8 3 

c 2 

a- 3 
~ o 

y s 



3 M ^ 

* S'S* 



5* CD 

<S I' z 

3 a ~ 



^3 
3- 2" ^ 

o2 O 



5-!' 

*u 2. 
§ c 

" 2 

5' s 

5 i 



•-i 

o 



8. 



< £ 

- > 

3 
& 



c £ S 

<» O c 

« s §. 

2- s 



o *a 

It 
P 



ft ^ 



3 g 

_ O 

s - 

io sr. 



E° § 

O w » 
o 

O a> ~* 
c; ^ -a 

o p 
P g- 

d f 

So" 

= o S" 

ago- 

f -I 

3 

to 5 

- w a 

O a 

j£ -< *o 
S. » y 
<* S" £: 



St 
n 
rr. 

8 



5 £° 

S. o 

«. 5" 

? 1" 

fid S» 

5' H- 

to* ^ 
Q -T" 

*a < 

Cc v 
O <* 

^ 3 



I- 

8. 



5T S ™ 
X* S » 
« I § 

S £B 
Q- y 5^ 



9-. 5 3 

§ 0 2 

S 2.5" 

gal 

coo 2, 
3 o. 



o 



§ 8. 

Cfl 



O 



a 

I 

I 



S 9 




55 S « ^ ^ ^ 0 3 

§ I- g § 2 5- 3 

!! s a 8- 

^ E- O q* O " 



S o » a <t S 

^ 0 g « ' ^ 

^ * 2 ^ 0 r 

Q ti7 B) Qi 3 X* 

? g g &' I ? £ 
^^^ll So 

*Tl -SC" W »^ ^ 3 

<p - g 00 5 « s 

^ — ~ 3 o 

? I : * I S 

g o p 3* o _ 

3 n ^ ^ cro 

g s » « s s 

2- p- g 3 tfi 



CO 



i s 
3 



3 5" 



ft o S = 1 

c£ 3 * -< 3 ss 

3 « ^ 5 =■ S n 

53" n ST (?o ts d ST 

S = c 3 f • g I 

n 3 ™ M ? O ^ 



§9 



0 ft 5' 2, 
ar 00 0 y < 



rt) 



o 
3 



3 
o 



3 

3 
o 

o 



,;i u • u 3 IMW 1 HKDHK 1ULU Ck U C K V A b 1 



1 D=Q552S9662 



BEST AVAILABLE COPY 



P - 08/19 



^ 9 — 




3T 
CD 

8 



o 

o 
o 
rr 



O- 



£5 tre 



NO 



>a 11 / I 

>i-0H+a-c-o-N jj - 

a | 



O 



>-C-~0-N I 



— NHfc 



ion of y$*r«W* with (a) 4-imrophenyichloro formate; (b) JY-hydroXy- 



dochloroformatc; and «:) iriehlorophcnylcWarolbrmatc. 



CO 
CO 

oo 

CD 

o 

o 
a 



3 
% 

3 

o 

a 



3 
3 
o 

cr 



3 



BEST AVAILABLE 



COPY 



3 3 



•2 2 

2 2. 
■— ■ «-* 

5 "£ 
Si 

,V» CT 

a. «• 
2 © 
< » 

T 3 

2 « 

2 ? 

c a 

to a 
° § 



CO 

in 

O 
o 
=j 
o 

c 

<s> 

O 



c. < p o to crot> 

« o * a as.* r 



•8- 



2" S 1 < 



o 1 ?" s sr v. 

=■ 5" s! £ * a " a- 
* * f IP " " 

3 Is* 3. 

O o ^ =- 

3 3 "a^. 



Ota 3 — 

y a c 

n Q-E 

=r* 2 ^ 

1 3 o 

2 8 S 

~» 2 O 



2 A O X'X * r? 

* lifers 1 



5 c 



"go * 



< * 3 S- a ^ 

a- o S » 2 ^ 

« M sr. o p 



il *i 5.0 g 

3- S' * * M «» S 



a' « x u X. - 

£>§ -I I 



. O 
O 5 



o 



g 



^ *f 3 « a * 

gl § I o I §> o 
go E 4 ' o5 

P-C(70g o 




s'S'tLSr a-?l" y 



5- ? 



— - ^ 

s 
s- 

3 
3 

SB 

O 
90 



- 1 S- K 

o ? q S s £ 
3 =^ — 5 o — 



2 



£8 =« 5* 1 



^ a. ' » n 

5- TO « A ft 

S. 0 3 ® 



2* 



a S - ? 
? ft « » 



s - a 5 i 
|-3 2: & 5* 

f I: I 5- 1 

a cr " 3 x 



S.c 8-1 8 

IHfi 




6- o* "to 



a- 



g 5 " § 



IB 

3 VS 

si o 



3 £ &: o- g 3 

§ s 8 S « £ 

O ET O- S 



s: 2 

■ w 3 



1-1 



3 » 
■g g 



pi e; 

•5 D 



3 c 



I — . 



^ 5' 
o 3 



3 1 

fB => 

8.8 

C £3- 



2 3 
m c 

cn O 

u 

II 

or O 



■o 
o 

O 

o 

CD 

I" 



55 O 27 S 

§' Sf £. 5r 



09 00 DO — 
P t? y 



OS 



S i 



.3- 



01 



r < 



^- g "L 5* 2L ^ 

^ ^ a 

- 3= A C e ' S- 

i3 <r ? p= m w 
» S- S ^ °i 



o. 
" "3 



- 2 



3> 

<5' 



J- S ^: 50 " n 

- 7*- ■ ca z 

a* * mTo 

w 3 Q C*- 

ST ^ — 

* i XL S o 

^- ^1 ^ 



O 
o 



t3 



2 g* 



JO 

r> 

CD 

On 



g: 5- n £l a: 5 r- 



4^ 6i 



^ < ^ 9: ^ ' w 

is 1* 

* S 5 
8 & ~ - &> 

a g a 2. s 



3 ^ 



i 2 

si 
3 



o 

=r : 



to 

a t 2.3 
w « > as - 



« 3: g ■§ 



£5 



« ^ 3 



n 3 2 



o r. 

TO o 



O 

2S 



2 



1 1 

9 




o 
a 



z 
a 

1 
o 
a: 

J" 

A 

s 



S? 



O 

o 



2 



o 
a 



c/a 

•3 



z 



Z 

T 

o 
1 



z 
a 



z 
a 

I 

n 

I 

a 



3D 



w: 



